This paper presents a study that investigates the connection between the way that people read and the way that they understand content. The experiment consisted of having participants read some information on selected documents while an eye-tracking system recorded their eye movements. They were then asked to answer some questions and complete some tasks, on the information they had read. With the intention of investigating effective analysis approaches, both statistical methods and Artificial Neural Networks (ANN) were applied to analyse the collected gaze data in terms of several defined measures regarding the relevance of the text. The results from the statistical analysis do not show any significant correlations between those measures and the relevance of the text. However, good classification results were obtained by using an Artificial Neural Network. This suggests that using advanced learning approaches may provide more insightful differentiations than simple statistical methods particularly in analysing eye gaze reading patterns.
Introduction
When people read they display some personal behaviours (usually without noticing it) that break the standard reading paradigm. These differences may be a defining factor on how well a person understands the material that they are reading, or how well they understand information in general. Is it possible to identify a pattern or a key factor, in a person's reading pattern, that can explain how well they will understand the information they are reading? If it is, then a method could be created to measure a person's understanding of some material based entirely on the way that they read that material.
With the motivation of studying eye gaze patterns particularly for reading, an experiment has been conducted to test how well a person can understand the premise for a paper when they are given paragraphs from that paper in a random order. Of the paragraphs that are given only half contain much useful information while the other half contain much less. The experimental participants read the paragraphs with their eye gaze being tracked using a computerised eye-tracking system. Questions were asked and some other tasks referring the paragraphs were completed to score a participant's understanding of the original paper. The results of this experiment are expected to be used to try and find if there is some characteristic of a persons gaze pattern that can be attributed to having a better or worse understanding of the information. This could be used to devise a method of testing people for how well they understand information.
Eye Gaze for Reading
Apart from the research work on using eye gaze as an input for conventional user interfaces [2], studying human's reading behaviour in terms of their eye gaze is another field with much research effort.
Several algorithms exist to detect whether a user is reading or not based on their eye gaze. One such system is the "Pooled Evidence" system [1] which classifies a user's behaviour into either a scanning mode or a reading mode. An evidence threshold is used to determine how much evidence is required (in points) and different types of reading behaviours are given point values for how much evidence they contribute.
In [4] , a thorough review of eye movements in reading and information processing has been conducted with a summary of three interesting examples of eye movement characteristics during reading, which have become important references regarding gaze parameters in reading:
1. When reading English, eye fixations last about 200-250 ms and the mean saccade size is 7-9 letter spaces. 2. Eye movements are influenced by textual and typographical variables, e.g., as text becomes conceptually more difficult, fixation duration increases and saccade length decreases. Factors such as the quality of print, line length, and letter spacing influence eye movements. 3. Eye movements differ somewhat when reading silently from reading aloud: mean fixation durations are longer when reading aloud or while listening to a voice reading the same text than in silent reading.
More recently, new methods based on advanced learning approaches have been proposed to be useful for studying gaze patterns in reading. In [8], a hybrid fuzzy approach for eye gaze pattern recognition has been introduced. This approach combines fuzzy signatures [3] with Levenberg-Marquardt optimization method for recognizing the different eye gaze patterns when a human is viewing faces or text documents. The experimental results show the effectiveness of using this method for the real world case. A further comparison with Support Vector Machines (SVM) also demonstrates that by defining the classification process
